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Recurrence is common after primary long saphe-
nous varicose vein surgery. Rates up to 40% at 5
years have been reported, and approximately 20% of
varicose vein operations are for recurrent veins.1
Although it is generally agreed that stripping the
long saphenous vein reduces the recurrence rate,2-8
few of the randomized trials report late results. We
report the 5-year results of a randomized trial of
routine stripping of the long saphenous vein during
surgery for primary long saphenous varicose veins.
METHODS
One hundred patients were entered into the
study originally.9 All the patients had primary
uncomplicated long saphenous varicose veins with
saphenofemoral incompetence diagnosed by means
of hand-held Doppler scanning. After approval from
the local hospital ethics committee, a total of 133
legs underwent operation by a single consultant vas-
cular surgeon. The randomization for whether or
not to strip occurred at the time of operation; the
patients were randomized, rather than legs, so that
the patients with bilateral veins had the same proce-
dure on both sides. All the patients had formal flush
ligation of the saphenofemoral junction with subse-
quent diathermy avulsion of all the visible varicose
tributaries, including the deep and lateral branches.
In addition, 64 legs were randomized to long saphe-
nous vein stripping to the knee, which was accom-
plished in all the patients in this group. Stripping
was only done as far as the knee to minimize the
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Objective: The purpose of this study was to investigate the possible long-term clinical
advantages of stripping the long saphenous vein during routine primary varicose vein
surgery.
Methods: The study was designed as a 5-year, clinical and duplex scan follow-up exami-
nation of a group of patients who were randomized to stripping of the long saphenous
vein during varicose vein surgery versus saphenofemoral ligation alone. The study was
conducted in the vascular unit of a district general hospital. One hundred patients (133
legs) with uncomplicated primary long saphenous varicose veins originally were ran-
domized. After invitation 5 years later, 78 patients (110 legs) underwent clinical review
and duplex scan imaging. 
Results: Sixty-five patients remained pleased with the results of their surgery (35 of 39
stripped vs 30 of 39 ligated; P = .13). Reoperation, either done or awaited, for recur-
rent long saphenous veins was necessary for three of 52 of the legs that underwent strip-
ping versus 12 of 58 ligated legs. The relative risk was 0.28, with a 95% confidence inter-
val of 0.13 to 0.59 (P = .02). Neovascularization at the saphenofemoral junction was
responsible for 10 of 12 recurrent veins that underwent reoperation and also was the
cause of recurrent saphenofemoral incompetence in 12 of 52 stripped veins versus 30 of
58 ligated legs. The relative risk was 0.45, with a 95% confidence interval of 0.26 to
0.78 (P = .002).
Conclusion: Stripping reduced the risk of reoperation by two thirds after 5 years and should
be routine for primary long saphenous varicose veins. (J Vasc Surg 1999;29:589-92.)
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damage to the saphenous nerve. The groups were
clinically well matched. The clinical details and the
2-year results already have been published.9
In the present study, the patients were contacted
5 years after the original surgery and invited to under-
go clinical examination and venous duplex scanning.
The imaging was done with an Acuson 128 XP/10
scanner (Mountain View, Calif), with color-flow
Doppler scanning with a 5-MHz to 7-MHz linear
array transducer. The patients underwent scanning in
a semiprone position on a tilting bed, and venous
reflux of more than 1 second after calf squeeze was
taken to be significant. Valsalva’s maneuver was per-
formed if no reflux was detected with calf squeeze.
The patients also completed a brief questionnaire that
asked simply whether or not they had remained satis-
fied with the results of the surgery. A total of 78
patients (110 legs: 52 stripped, 58 ligated) agreed to
undergo the assessment. The statistical analysis was
done with c 2 test, and the relative risk assessment was
done with 95% confidence intervals.
RESULTS
Clinical results. Sixty-five patients (83%)
remained pleased with the results of the surgery.
There was a trend towards higher rates of satisfac-
tion in patients who had undergone stripping of the
long saphenous vein, but this did not achieve signif-
icance (Table I). Ten patients (12 legs) required
reoperation for recurrent long saphenous varicose
veins (10 of 58 ligated legs vs 2 of 52 stripped legs;
P = .02). Ten legs underwent groin re-exploration,
and two underwent reverse stripping of an incompe-
tent long saphenous vein (10 legs ligated, two
stripped). Two other patients (three legs: two ligat-
ed and one stripped) are presently awaiting groin re-
exploration for recurrent long saphenous varicose
veins. The causes of the recurrent veins that necessi-
tated surgery were assessed with preoperative venous
duplex scan imaging and operative findings. In the
10 legs that previously had undergone saphe-
nofemoral ligation alone, eight had a leash of small
venous tributaries that arose from the saphe-
nofemoral junction (neovascularization) and caused
long saphenous vein incompetence and two had an
incompetent mid-thigh perforating vein. In the two
legs that had previously undergone stripping, both
had recurrent veins that were caused by groin neo-
vascularization—one to an anterior thigh vein and
one to a long saphenous vein. Presumably, the latter
patient had a bifid long saphenous system with only
one vein that was stripped at the original operation.
Three other patients have undergone treatment for
recurrent veins caused by incompetent mid or lower
calf perforators: two underwent avulsions, and one
underwent sclerotherapy. One patient in the
stripped group is awaiting surgery for short saphe-
nous varicosities.
Recurrent veins. Most legs remained asympto-
matic with no sign of visible varicosities and no
treatment subsequent to the initial surgery at 5 years
after operation—32 legs (61%) after stripping versus
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Table I. The 5-year results of a randomized trial of stripping the long saphenous vein
Stripping Ligation Relative risk (95% CI) P value
No. of patients 39 39
No. of legs 52 58
No. of patients satisfied after 5 years 35 (90%) 30 (77%) 1.17 (0.95 to 1.42) .13
Other treatment needed
Surgery for recurrent SFI 2 (4%) 10 (17%) 0.22 (0.05 to 0.97) .02
On waiting list for above 1 (2%) 2 (3%) .62
Both above 3 (6%) 12 (20%) 0.28 (0.13 to 0.59) .02
Calf perforators:
Avulsions 1 (2%) 1 (2%) .94
Sclerotherapy 1 (2%) 0 .28
Recurrent varicose veins (legs)
Significant 11 (21%) 8 (14%) 1.54 (0.67 to 3.57) .31
Trivial 7 (13%) 15 (26%) 0.87 (0.53 to 1.43) .10
No veins or treatment after 5 years 32 (61%) 28 (48%) 1.28 (0.91 to 1.82) .16
5-year duplex scan investigation (legs)
Deep venous insufficiency 9 (17%) 5 (9%) 2.0 (0.72 to 5.56) .17
Old deep vein thrombosis 0 1 (2%) .34
Groin neovascularization 26 (50%) 38 (65%) 0.76 (0.55 to 1.06) .63
Recurrent SFI 15 (29%) 41 (71%) 0.41 (0.26 to 0.65) .0001
Neovascularization causing recurrent SFI 12 (23%) 30 (52%) 0.45 (0.26 to 0.78) .002
CI, Confidence interval; SFI, saphenofemoral incompetence.
28 legs (48%) after ligation (P = .16). At the time of
the 5-year review, recurrent varicosities (both signif-
icant and minor) were evident in 18 stripped legs
(34%) versus 23 (40%) that had undergone ligation
alone (P = .59). 
Duplex imaging (Table I). Forty-one patients
(71%) who had undergone saphenofemoral ligation
alone had incompetence in the residual long saphe-
nous vein. This finding was seen significantly less
often in patients who had undergone stripping of the
upper long saphenous vein (P < .0001), although 15
of the latter (29%) still had evidence of distal long
saphenous vein incompetence. Multiple small venous
tributaries that arose from the previously ligated
saphenofemoral junction (neovascularization) were
detected more frequently, though not significantly, in
patients who had undergone saphenofemoral ligation
alone (65% vs 50%). Neovascularization was signifi-
cantly more often the cause of recurrent saphe-
nofemoral incompetence in the patients who had
undergone saphenofemoral ligation alone (52%) than
in those who had undergone additional stripping
(23%; P = .002).
DISCUSSION
The results of this randomized trial are in agree-
ment with the results of several others that stress the
importance of routine stripping during long saphe-
nous varicose vein surgery.2-8 Other studies mostly
report clinical results, which are notoriously inaccu-
rate. Some report improvements in venous physiol-
ogy, such as foot volumetric assessment6 or venous
refill times.8 This study had a follow-up period that
was long enough to observe the benefits of strip-
ping. Routine stripping reduced the rate of reopera-
tion for recurrent saphenofemoral incompetence at
6 years from 21% (12 of 58 legs) to 6% (three of 52
legs), which includes the two patients who are
presently awaiting surgery (relative risk, 0.28; confi-
dence interval, 0.13 to 0.59). Although there are
arguments in favor of retaining the long saphenous
vein for possible arterial bypass grafting, a reopera-
tion rate of more than 20% makes this strategy unde-
sirable. The retention of the long saphenous vein
might be desirable in selected patients, but further
studies would be necessary to determine which veins
could safely be saved.
The reoperation rate in this study was probably
elevated because the patients had been closely mon-
itored, were more aware of their veins, and had eas-
ier access to reoperative varicose vein surgery. The
reoperation rates were highest after each round of
duplex imaging (at 2 years and 5 years), when the
patients were offered an outpatient consultation to
discuss their scan results. The reasons why patients
elect to have their veins treated are complex. In this
series, the patients themselves requested reopera-
tion for symptoms. None had complications, such
as ulceration, that mandated reoperation. The reop-
eration rates may be lower in a less carefully moni-
tored population, although there is no reason to
believe that the relative risks of recurrence would be
different.
The causes of recurrent varicose veins are com-
plex and obscure. Many previous reports have
blamed inadequate surgery by junior trainees. All
the operations in this study were done by a consul-
tant vascular surgeon, and, in no case, has a failed
groin dissection been identified as a cause of recur-
rence. At 2 years, the cause of recurrent veins was
shown to be regrowth of new vessels at the saphe-
nofemoral junction (neovascularization) in two
thirds of the patients. After 5 years, this statistic
remained unaltered: neovascularization was respon-
sible for 10 of 12 reoperations and 12 of 19 legs
with significant recurrent veins. Neovascularization
seems to be a common finding after varicose vein
surgery. The present theory is that angiogenesis is a
feature of the healing process. If the long saphenous
vein is intact, neovascular channels can rejoin the
main vein and produce recurrent incompetence.
Sarin et al8 stated that the main benefit of stripping
the long saphenous vein was the disconnection of
thigh perforators, but we believe it is the avoidance
of reconnection by neovascularization.10 Many vas-
cular surgeons remain dubious about the impor-
tance of neovascularization, and an alternative expla-
nation for these findings is that preexisting tribu-
taries of the common femoral vein expand in
response to saphenofemoral ligation to cause incom-
petence.11 The latter explanation seems less likely
because the small recurrent veins found in the groin
are histologically immature.12
One of the disappointing findings of this study
was that the overall rates of recurrent veins were sim-
ilar in both groups, although considerably more
reoperations were needed in patients who had
saphenofemoral ligation alone. In addition, there
was a high incidence rate of recurrent incompetence
of the long saphenous vein. Almost three quarters of
the legs that had undergone ligation alone had an
incompetent long saphenous vein on duplex imag-
ing. Even in legs that had undergone stripping, one
quarter still had incompetence in the residual distal
long saphenous vein. Many of these patients had
minimal evidence of varicosities, and it remains to be
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seen whether recurrent veins will develop. McMullin
et al13 agreed, in a duplex study 6 months after oper-
ation, that saphenofemoral ligation alone fails to
control functionally significant reflux in a high pro-
portion of patients. Patients without residual long
saphenous vein incompetence after varicose vein
surgery were more likely to be satisfied and had
lower recurrence rates.13
This study provides clear evidence that reopera-
tion rates may be reduced by two thirds after routine
stripping of the long saphenous vein during primary
varicose vein surgery. Previous findings that neovas-
cularization is a significant cause of recurrent veins
were confirmed. There now should be a debate as to
whether there is any role for the selective preserva-
tion of the long saphenous vein. It could be argued
that stripping is not necessary in a patient with
superficial varicosities and a competent long saphe-
nous vein. However, there remains a significant risk
of recurrence as a possible consequence of subse-
quent mid-thigh perforator incompetence or neo-
vascularization. Until future studies show an advan-
tage for retaining the long saphenous vein in select-
ed patients, stripping should be a routine part of
primary long saphenous varicose vein surgery.
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